SERPENTINE ACCESSORY-BELT, AGGREGATE, DRIVE ARRANGEMENT 

OF AN ENGINE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims priority of Korean Application No. 

2002-557240063173, filed on September 13, 2002, the disclosure of which is 
incorporated fully herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates to a serpentine accessory-belt, aggregate, 

drive arrangement of an engine that turns multiple accessories on the front of an engine 
such as a water pump, a power steering pump, an alternator, and an air-conditioner 
pump, all driven by a driving force generated by the engine. More particularly, the 
present invention relates to the arrangement of engine accessories for being driven via a 
serpentine belt. 

SUMMARY OF THE INVENTION 

[003] Embodiments of the present invention provide particular arrangements 

for accessories of an engine that are advantageous in preventing thermal damage to a 
serpentine belt and facilitating the maintenance of engine accessories. The intake side 
of the engine is preferably disposed to face the front of a vehicle while the passive 
system of the engine is positioned at the right side in relation to the forward direction of 
the vehicle. 
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[004] In accordance with one embodiment of the present invention, there is 

provided a serpentine accessory-belt, aggregate, drive arrangement of an internal 
combustion engine. The arrangement is preferably provided on a frontal side of the 
engine block. A drive pulley is connected to a crankshaft for rotating therewith and is 
located at a lower central position of the engine. A first accessory aggregate pulley, 
when seen in a vertical direction, is located above the drive pulley and, when seen in a 
horizontal direction, is spaced in a first direction from the drive pulley. An accessory 
aggregate pulley set, including a second accessory aggregate pulley, when seen in a 
horizontal direction, is spaced in a second direction opposite to the first direction from 
the drive pulley. An idler/tensioning pulley set, which includes an adjustable 
tensioning pulley and two idler pulleys, and when seen in a horizontal direction, is 
spaced in the second direction from the drive pulley and is located between the drive 
pulley and the accessory aggregate pulley set. A serpentine belt extends from the drive 
pulley to the tensioning pulley and from the tensioning pulley to the first accessory 
aggregate pulley. 

[005] According to another embodiment of the present invention, a serpentine 

accessory-belt, aggregate, drive arrangement for an internal combustion engine is also 
provided on a frontal side of an engine block. In this embodiment, a drive pulley is 
connected to a crankshaft for rotating therewith and located at a lower central position 
of the engine. A first accessory, aggregate pulley, when seen in a vertical direction, is 
located above the drive pulley and, when seen in a horizontal direction, is spaced in a 
first direction from the drive pulley. A pulley unit, including an accessory aggregate 
pulley set with a second accessory aggregate pulley and an adjustable tensioning pulley 
and two idler pulleys, is located within a corridor space which is substantially 
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equidistant and extends substantially vertically and which, when seen in a horizontal 
direction, is spaced in a second direction opposite to the first direction from the drive 
pulley. The tensioning pulley and the idler pulleys, when seen in a horizontal direction, 
are located between the accessory aggregate pulley set and the drive pulley. The 
serpentine belt extends from the drive pulley to the tensioning pulley and from the 
tensioning pulley to the first accessory aggregate pulley. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[006] For fuller understanding of the nature and objects of the present 

invention, reference should be made to the following detailed description taken in 
conjunction with the accompanying drawings in which: 

[007] FIG. 1 schematically illustrates a mounted state of an engine inside an 

engine room according to an embodiment of the present invention. 

[008] FIGS. 2 to 4 illustrate exemplary embodiments of show serpentine belt 

accessory, aggregate drive arrangements according to embodiments of the present 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[009] Hereinafter, the preferred embodiment of the present invention will be 

described in detail with reference to the accompanying drawings. 
[0010] FIG. 1 illustrates an engine room wherein an engine 1 is installed, and 

the intake side of the engine 1 is placed toward the front of a vehicle and engine 
accessories 3 are mounted at the right side of the engine 1 in the forward direction of the 
vehicle. FIGS. 2 to 4 illustrate an engine where the intake side of the engine is placed 
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toward the front of a vehicle and engine accessories are arranged at the right side of the 
engine in the forward direction of the vehicle. 

[001 1] With reference to FIG. 2, a serpentine accessory-belt, aggregate, drive 

arrangement of an internal combustion engine is provided on a frontal side of the engine 
block. The arrangement comprises a drive pulley (5) connected to a crankshaft for 
rotation therewith. Located at a lower central position of the engine is a first accessory 
aggregate pulley (7), which, when seen in a vertical direction, is located above the drive 
pulley (5) and, when seen in a horizontal direction, is spaced in a first direction from the 
drive pulley (5). An accessory aggregate pulley set is provided including a second 
accessory aggregate pulley (9), which, when seen in a horizontal direction, is spaced in 
a second direction opposite to the first direction from the drive pulley (5). An 
idler/tensioning pulley set (15), which includes an adjustable tensioning pulley (13) and 
two idler pulleys, when seen in a horizontal direction, is spaced in the second direction 
from the drive pulley (5) and is located between the drive pulley (5) and the accessory 
aggregate pulley set. The serpentine belt (17) extends from the drive pulley (5) to the 
tensioning pulley (13) and from the tensioning pulley (13) to the first accessory 
aggregate pulley (7). 

[0012] As shown in FIG. 3, the accessory aggregate pulley set has a third 

accessory aggregate pulley (19), which, when seen in a horizontal direction, is located at 
a level of the second accessory aggregate pulley (9) and, when seen in a vertical 
direction, is located below the second accessory aggregate pulley (9). 
[0013] In FIG. 4, the accessory aggregate pulley set has a fourth accessory 

aggregate pulley (21) which, when seen in a horizontal direction, is located at a level of 
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the second accessory aggregate pulley (9) and, when seen in a vertical direction, is 
located above the second accessory aggregate pulley (9). 

[0014] As shown in FIGS. 2 to 4, the idler pulleys commonly have an upper 

pulley (23) and a lower pulley (25), with the tensioning pulley (13) which, when seen in 
a vertical direction, is located between the two idler pulleys. 

[0015] In FIG. 2, the serpentine belt (17) sequentially extends from the first 

accessory aggregate pulley (7) to the upper pulley (23), from the upper pulley (23) to 
the second accessory aggregate pulley (9), from the second accessory aggregate pulley 
(9) to the lower pulley (25), and from the lower pulley (25) to the drive pulley (5). 
[0016] In FIG. 3, the serpentine belt (17) sequentially extends from the first 

accessory aggregate pulley (7) to the upper pulley (23), from the upper pulley (23) to 
the lower pulley (25), from the lower pulley (25) to the second accessory aggregate 
pulley (9), from the second accessory aggregate (9) to the third accessory aggregate 
pulley (19), and from the third accessory aggregate pulley (19) to the drive pulley (5). 
[0017] In FIG. 4, the serpentine belt (17) continuously extends from the first 

accessory aggregate pulley (7) to the upper pulley (23), from the upper pulley (23) to 
the fourth accessory aggregate pulley (21), from the fourth accessory aggregate pulley 
(21) to the lower pulley (25), from the lower pulley (25) to the second accessory 
aggregate pulley (9), from the second accessory aggregate pulley (9) to the third 
accessory aggregate pulley (19), and from the third accessory aggregate pulley (19) to 
the drive pulley (5). 

[0018] In FIGS. 2 and 3, the drive pulley (5), the accessory aggregate pulleys, 

and the upper pulley (23) are located at the inner side of the serpentine belt (17), while 
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the tensioning pulley (13) and the lower pulley (25) are arranged at the outer side of the 
serpentine belt (17). 

[0019] In FIG. 4, the drive pulley (5), and the accessory aggregate pulleys are 

located at the inner side of the serpentine belt (17), while the tensioning pulley (13) and 
the idler pulleys are arranged at the outer side of the serpentine belt (17). 
[0020] The first direction is the exhaust side of the engine block and the second 

direction is the intake side of the engine block. This division indicates that the 
serpentine belt (17) is primarily placed at the intake side, which has a relatively lower 
temperature than the exhaust side of the engine block. This position prevents the 
serpentine belt (17) from thermal damage, especially in the embodiments of FIGS. 3 
and 4. 

[0021] In the case of FIG. 2, this arrangement may not be effective in preventing 

thermal damage of the serpentine belt (17), but as the basic structure for FIGS. 3 and 4, 
additional engine accessories can be applied and mounted on the engine block of the 
fundamental structure of FIG. 2. 

[0022] In other words, a vehicle having neither an air-conditioner nor a power 

steering apparatus, uses the arrangement according to FIG. 2. Thus, FIG. 2 provides the 
fundamental disposition in the case where either an air-conditioner or a power steering 
apparatus is installed (shown in FIG. 3) or both the air-conditioner and power steering 
apparatuses are installed (shown in FIG. 4) for good application. 
[0023] Also, engine accessories disposed toward the intake side thus described 

allows an operator to easily access the engine placed inside an engine room as 
illustrated in FIG. 1, facilitating the maintenance of the engine. 
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[0024] The components of the engine accessories include a water pump, a power 

steering pump, an alternator, and an air-conditioner. 

[0025] FIGS. 2 to 4 can be described in another embodiment as follows. 

[0026] FIG. 4 illustrates an arrangement which includes a drive pulley (5) 



connected to the crankshaft for rotation therewith. Located at a lower central position 
of the engine, a first accessory aggregate pulley (7), which, when seen in a vertical 
direction, is located above the drive pulley (5) and, when seen in a horizontal direction, 
is spaced in a first direction from the drive pulley (5). A pulley unit includes an 
accessory aggregate pulley set with a second accessory aggregate pulley (9) and an 
adjustable tensioning pulley (13) and two idler pulleys. The pulley unit is located 
within a corridor space which is substantially equidistant and which extends 
substantially vertically and which, when seen in a horizontal direction, is spaced in a 
second direction opposite to the first direction from the drive pulley (5). The 
tensioning pulley (13) and the idler pulleys, when seen in a horizontal direction, are 
located between the accessory aggregate pulley set and the drive pulley (5). The 
serpentine belt (17) extends from the drive pulley (5) to the tensioning pulley (13) and 
from the tensioning pulley (13) to the first accessory aggregate pulley (7). 
[0027] As illustrated in FIG. 3, compared to FIG. 2, the accessory aggregate 

pulley set has a third accessory aggregate pulley (19) which, when seen in a horizontal 
direction, is located at a level of the second accessory aggregate pulley (9) and, when 
seen in a vertical direction, is located below the second accessory aggregate pulley (9). 
[0028] As illustrated in FIG. 4, compared to FIG. 3, the accessory aggregate 

pulley set has a fourth accessory aggregate pulley (21) which, when seen in a horizontal 
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direction, is located at a level of the second accessory aggregate pulley (9) and, when 
seen in a vertical direction, is located above the second accessory aggregate pulley (9). 
[0029] Of course, the arrangements of the idler pulleys, the tensioning pulley 

(13), and the serpentine belt (17) wound therearound can be arranged as described in the 
first embodiment. 

[0030] As apparent from the foregoing, there is an advantage in a serpentine 

accessory-belt, aggregate, drive arrangement in that an intake side of an engine block is 
placed toward the frontal side of a vehicle, wherein engine accessories are disposed at 
the right side of the engine in a forward direction of the vehicle, enabling to minimize 
thermal damage to a serpentine belt and facilitating easy accessibility and maintenance 
of the engine. 
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